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(54) CURABLE SILICONE COMPOSITION 

(57)Abstract: 

PURPOSE; To obtain a curable silicone composition, 
consisting essentially of an organopolysiloxane 
composed of an epoxy group-containing monofunctional 
siloxane unit and a tetrafunctional siloxane unit and 
excellent in curability and flexibility and heat resistance 
or cured products. 

CONSTITUTION: The objective curable composition is 
composed of (A) an organopolysiloxane prepared by 
carrying out the addition reaction of an 
organopolysiloxane expressed by formula I [R1 is 
monovalent hydrocarbon group except alkenyl group; (d) 
is 0 or an integer; (e) and (f) are positive numbers; [(d)/ " 
(f)] is 0-4; [(e)/(f)] is 0.05-4; [(d)+(e)/(f) is 0.2-4] with an 
optional amount of an alkoxysilylalkene and expressed 

by formula II [R2 is R1 or H; R3 is epoxy group-containing organic group or alkoxysilylalkyl 
and at least one thereof is epoxy group-containing organic group; (a) is 0 or a positive 
number; (b) and (c) are positive numbers; [(a)/(c)] is 0-4; [(b)/(c)] is 0.05-4; [(a)+(b)]/{c) is 0.2- 
4] and (B) a curing agent and/or a curing catalyst. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) A general formula :[Formula 1] 
R 1 R 1 
I I 
(R a -S i Owe) a (R 3 -S i Owe) b (S i 0^ 2 ) c 
i I 
R 1 R 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyl group, R 3 is an epoxy 
group content organic group or an alkoxy silyl alkyl group, and at least one in R 3 is an epoxy 
group content organic group, a is 0 or a positive number, b is a positive number, c is a positive 
number, a/c is the number of 0-4, and b/c is the number of 0.05-4, and (a+b)/c is the number of 
0.2-4. The hardenability silicone composition which consists of the organopolysiloxane 
expressed with} and a (B) hardening agent, or a curing catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention about a hardenability silicone composition in detail, It 
excels in the hardenability which becomes considering the organopolysiloxane which consists 
of monofunctional siloxane units (M unit) which have an epoxy group content organic group, 
and tetrafunctional siloxane units (Q unit) as a principal member, and after hardening is related 
with the hardenability silicone composition used as the silicone hardened material excellent in 
pliability and heat resistance. 
[0002] 

[Description of the Prior Art]Since the silicone hardened material after hardening is excellent in 
an adhesive property, adhesion, weatherability, and an electrical property, the hardenability 
silicone composition is used for the electrical and electric equipment and the bulking agent for 
electrons, the electrical and electric equipment and the adhesives for electrons, the paint, the 
coating material for rubbers, etc. As a hardenability silicone composition, for example, By the 
dehydrating condensation reaction of silanol groups, the dehydrogenation of a silano! group 
and a silicon atom absorbed water matter atom, or the dealcoholization reaction of a silanol 
group and a silicon atom joint alkoxy group. The addition reaction mold-curing nature silicone 
composition hardened by the addition reaction of a silicon atom hydrogen atom and an 
aliphatic unsaturated group under existence of the condensation reaction mold-curing nature 
silicone composition and the catalyst for a hydrosilylation reaction to harden is known. 
[0003] However, a condensation reaction mold-curing nature silicone composition, Under 
existence of addition reaction inhibition nature substances, such as sulfur and solder flux, there 
was a problem that cure time was very long and hardenability was bad, and hardening did not 
advance, and the addition reaction mold-curing nature silicone composition had the problem of 
being hard to harden the surface of this constituent by oxygen. Generally there was a problem 
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that a hardenability silicone composition had the low heat resistance of the silicone hardened 
material after hardening. 

[0004]Forthis reason, various hardenability silicone compositions excellent in hardenability are 
proposed, and as such a hardenability silicone composition, The hardenability silicone 
composition which consists of the hydrolyzate and ammonium perchlorate of epoxy group 
content organicity Silang (refer to J P, 56-72054, A), And the hardenability silicone composition 
(refer to JP.60-178417.A) which consists of the organopolysiloxane which contains at least two 
epoxy groups in one molecule, organopolysiloxane which contains at least two amino groups 
in one molecule, and an epoxy curing catalyst is proposed. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, the hardenability of the hardenability 
silicone composition proposed by JP,56-72054,A and JP, 60-1 7841 7,A cannot be satisfied 
enough, and there was a problem that the pliability of the silicone hardened material after 
hardening and heat resistance were inferior and. 

[0006]this invention person reached this invention, as a result of inquiring wholeheartedly, in 
order to solve the above-mentioned problem. 

[0007]That is, the purpose of this invention is excellent in hardenability, and there is after 
hardening in providing the hardenability silicone composition used as the silicone hardened 
material excellent in pliability and heat resistance. 
[0008] 

[The method of solving a technical problem, and its operation] This invention is the (A) genera! 
formula. : [Formula 2] 

R 1 R 1 
I I 
CR £ -S i Owe) a (R 9 -S i Owe) b (S i 04,*) c 
I I 
R 1 R 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyl group, R 3 is an epoxy 
group content organic group or an alkoxy silyl alkyl group, and at least one in R 3 is an epoxy 
group content organic group, a is 0 or a positive number, b is a positive number, c is a positive 
number, a/c is the number of 0-4, and b/c is the number of 0.05-4, and (a+b)/c is the number of 
0.2-4. It is related with the hardenability silicone composition which consists of the 
organopolysiloxane expressed with} and a (B) hardening agent, or a curing catalyst. 
[0009]Hereafter, the hardenability silicone composition of this invention is explained in detail. 
[0010](A) Organopolysiloxane of an ingredient is a principal member of this invention, and is a 
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general formula. : [Formula 3] 

R 1 R 1 
I I 

(R e -S i Owe) a (R 3 -S i Oi,*> b (S i O^i) c 
i I 
R 1 R 1 

it is come out and expressed. R 1 is a monovalent hydrocarbon group except an alkenyl group 

among an upper type, and specifically, Aralkyl groups, such as aryl group; benzyls, such as 

alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl group, a butyl 

group, and a pentyl group, a tolyl group, and a xylyl group, and a phenethyl group; substituted 

alky! groups, such as a chloromethyl group and a 3,3,3-tn'fluoropropyl group, etc. are 

illustrated. R 2 is the monovalent hydrocarbon group or hydrogen atom except an alkenyl 

group, and specifically, A hydrogen atom. Or aralkyl groups, such as aryl group; benzyls, such 

as alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl group, a butyl 

group, and a pentyl group, a tolyl group, and a xylyl group, and a phenethy! group; substituted 

alkyl groups, such as a chloromethyl group and a 3,3,3-trifluoropropyl group, etc. are 
3 

illustrated. R is an epoxy group content organic group or an alkoxy silyl alkyl group, and at 
least one in R 3 is an epoxy group content organic group. As an epoxy group content organic 
group, specifically, A glycidoxy ethyl group, a glycidoxy propyl group, A glycidoxybutyl group, a 
3,4-epoxycyclohexyl ethyl group, a 3,4-epoxycyclohexyl propyl group, a 3,4-epoxy 
NORUBORUNE nil ethyl group, a 2-(3,4-epoxy-3-methylcyclohexyl)-2-methylethyl group, etc. 
are illustrated, As an alkoxy silyl alkyl group for giving an adhesive property to the constituent 
of this invention, specifically, A trimethoxysilyl ethyl group, a trimethoxysilylpropyl group, a 
trimethoxysilyl butyl group, a triethoxy silyl ethyl group, a triethoxy silyl propyl group, tripropoxy 
silylethylene, a methyl dimethoxy silyl ethyl group, A methyl dimethoxy silyl propyl group etc. 
are illustrated. 

[001 1]a is 0 or the positive number which shows the number of the monofunctional siloxane 
units (M unit) which do not have an epoxy group content organic group or an alkoxy silyl alkyl 
group among an upper type, b is a positive number which shows the number of the 
monofunctional siloxane units (M unit) which have an epoxy group content organic group or an 
alkoxy silyl alkyl group, c is a positive number which shows the number of tetrafunctional 
siloxane units (Q unit), each ratio and a/c are the number of 0-4, and b/c is the number of 0.05- 
4, and (a+b)/c is the number of 0.2-4. Monofunctional siloxane units (M unit) cannot have this 
[ good ] for four pieces to one tetrafunctional siloxane units {Q unit), In order for the silicone 
hardened material after hardening to be excellent in pliability and heat resistance, It is because 
the monofunctional siloxane units (M unit) which have an epoxy group content organic group 
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or an alkoxy silyl aikyl group need to be at least 0.05 piece to one tetrafunctional siioxane units 
{Q unit). 

[0012](A) Although organopolysiloxane of an ingredient is liquefied at a room temperature, or it 
is a solid state and the molecular weight in particular is not limited, since hardenability is 
excellent, it is preferred that it is the range of 500-500,000. 

[0013]Organopolysiloxane of the above-mentioned (A) ingredient is the bottom of existence of 
the catalyst for a hydrosilylation reaction, and a general formula, for example. : [Formula 4] 

R 1 R 1 
I I 

(R»-S i Oi, 2 ) d (H-S i Ch^) e (S i O^s) f 
i I 
R 1 ' R 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, d is 0 or a 
positive number, e is a positive number, f is a positive number, d/f is the number of 0-4, and e/f 
is the number of 0.05-4, and (d+e)/f is the number of 0.2-4. It can obtain by carrying out the 
addition reaction of organopolysiloxane and epoxy group content aliphatic unsaturated 
hydrocarbon which are expressed with}, and the alkoxy silylalkene of an arbitrary dose. 
[0014](B) The hardening agent or curing catalyst of an ingredient is an ingredient for stiffening 
organopolysiloxane of the (A) ingredient, and especially if it is the hardening agent or curing 
catalyst which generally stiffens an epoxy resin as a (B) ingredient, it will not be limited. As a 
hardening agent, they are illustrated by a phenolic compound, a carboxyiic acid compound, an 
acid anhydride, an amine compound, aikoxy group content compounds or these mixtures, and 
the partial reactant, and specifically as a curing catalyst, Specifically, zirconium compounds, 
such as aluminum compounds, such as phosphorus compounds, such as tertiary amine 
compounds, such as imidazole, the 4th class amine compound, and phosphine, and organic 
aluminum, and an organic zirconium, etc. are illustrated. In the constituent of this invention, 
either one of a hardening agent or a curing catalyst a hardening agent, and a curing catalyst 
can be used together and used. 

[0015](B) Although the loadings in particular of an ingredient are not limited, it is preferred that 
it is 0.1 - 500 weight section to (A) ingredient 100 weight section. The loadings of the (B) 
ingredient are for a hardening reaction to become difficult to occur by less than 0.1 weight 
sections to (A) ingredient 100 weight section, and this is for a hardening reaction to become 
fully difficult to occur, even if it exceeds 500 weight sections. 

[0016]Aithough the hardenability silicone composition of this invention consists of the above- 
mentioned (A) ingredient and a (B) ingredient, As other ingredients, bulking agents, such as 
haze-like silica, crystalline silica, pyrogenic silica, wet process silica, titanium oxide, zinc 
carbonate, calcium carbonate, iron oxide, and carbon black, Higher-fatty-acid ester, such as 
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stearic acid ester and pulmitic acid ester, or metal salt, an ester system wax, or a plasticizer 
can be blended. 

[0017]Since the hardenability silicone composition of this invention is excellent in hardenability 
and after hardening serves as a silicone hardened material excellent in pliability and heat 
resistance, It can be conveniently used as sealing compounds of the hot section 
circumference, such as a coating agent of a paint, and an electron and an electrical part, 
adhesives, encapsulant for electric electronic components, and an automobile engine, and 
also a flexible grant agent of a hardenability resin composition. 
[0018] 

[Example] Hereafter, an example explains this invention. The value of viscosity is a value 
measured in 25 ** among an example, and at 150 **, the hardenability silicone composition 
was heated for 3 hours, and was stiffened. Measurement of the physical property of a silicone 
hardened material was performed as follows. 

0 Heat resistance : by thermogravimetric analysis (TGA), temperature up of the wafer of a 
silicone hardened material was carried out by a part for heating-rate/of 10 ** under air, and it 
was shown with the survival rate (% of the weight) in 850 **. 

O Pliability : the curvature of the central part was measured, having fixed the both ends of 
1/4inchx1 / fabricated cylindrical silicone hardened material (2 inches x 4 inches), and having, 
applied 5 kg of load subsequently to the central part of a silicone hardened material. The case 
where the curvature was less than 0.5 cm was made into x, the case where it was 0.5-1 cm 
was made into **, and the case where it exceeded 1 cm was expressed as O. 
O Hardness: The silicone hardened material fabricated to phixl / 10-inch disk 2 inches was 
measured with bar call 935 hardness scale. 
[0019] 

[Reference example 1] Formula: Organopolysiloxane expressed with o HSi0„. 

2 1/ 3 SlO 3/[{CH 3 )2 ] 0.8 

[{CH ) 2^ 0 7^ Si0 4/2^ 1 0 ( 105 centi P oise viscosity) The organopolysiloxane (A) which makes 

chloroplatinic acid react as a catalyst and is shown [ allyl giycidyl ether / superfluous in 
toluene ] by a lower formula in 0.40 % of the weight of content of a silicon atom absorbed 
water matter atom was obtained. The viscosity of this organopolysiloxane was 520 centipoises 
and the weight per epoxy equivalent was 420. 
[Formula 5] 
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[(CH8)8S10i/2] 8 .8[(C!H3)8Si0i/fi]a.7(Si04/a)i.B 
I 

CsHeOCHaCH — CH e 
\/ 
0 

[0020] 

[Reference example 2] Formula: Organopolysiloxane expressed with .HSiO, , J , 0 

- ■ - 2. I/KOH^)^ 1.8 

(Si0 4/2 ) 1 Q (46 centipoise viscosity) The organopolysiloxane (B) which makes chloroplatinic 
acid react as a catalyst and is shown [ allyl giycidyi ether / superfluous in toluene ] by a lower 
formula in 0.92 % of the weight of content of a silicon atom absorbed water matter atom was 
obtained. The viscosity of this organopoiysiioxane was 610 centipoises and the weight per 
epoxy equivalent was 370. 
[Formula 6] 

[(CH 3 ) 2 SiOi, 2 ]i. 8 (SiO4>2)i.0 
I 

CaHeOCHaCH— CH 2 
\/ 
0 

[0021] 

[Reference example 3] Formula : The consistency organopolysiloxane (0.33 % of the weight of 
content of a silicon atom absorbed water matter atom) expressed with o HSi0 . 

2 1/ 3 S '°3/[{CH 3 )2 ] 

[(CH ) 2^ 0 5^ Si0 4/2^ 1 o in toluene ' Tne organopolysiloxane (C) which makes chloroplatinic 

acid react as a catalyst and is shown by a lower formula in superfluous allyl giycidyi ether was 
obtained, this organopolysiloxane -- brown ~ it was translucent and the weight per epoxy 
equivalent was 1100. 
[Formula 7] 

[(CH3)3Si0v e ]B.7C(CH 3 ) 2 Si0i,a] a .B(Si04/a)).B 
I 

C 3 H 6 0CH a CH — CH £ 

\/ 
0 
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[0022] 

[Reference example 4] Formula : The organopolysiloxane (0.09 % of the weight of content of a 
silicon atom absorbed water matter atom) expressed with 0 HSiO, r/ ^ u l 

2 1/ 3 Sl °3/[(CH 3 )2 ] 0.6 [(CH 3 )2 °- 1 

^ Si0 4/2^ 1 o in toluene > The organopolysiloxane (D) which makes chloroplatinic acid react as a 
catalyst and is shown by a lower formula in superfluous allyl glycidyi ether was obtained. This 
organopolysiloxane was brown transparence and the weight per epoxy equivalent was 1290. 
[Formula 8] 

[(CH8)3Si0|ye]B.6C(CH3)2Si0i^]a.l(Si04/2)l.B 

I 

CaHsOCHsCH— CH 2 

\/ 
0 

[0023] 

[Reference example 5] Formula: Organopolysiloxane expressed with -HSiO. .„_.. , J . Q 

2 1/[(CH,j) 2 1 .8 

(Si0 4/2 ) 1 0 (46 centipoise viscosity) The organopolysiloxane (E) which makes chloroplatinic 
acid react as a catalyst and is shown [ cyclosiloxane / superfluous in toluene / 1,2-epoxy-4- 
vinyl ] by a lower formula in 0.92 % of the weight of content of a silicon atom absorbed water 
matter atom was obtained. This organopolysiloxane was brown transparence, that viscosity 
was 520 centipoises, and the weight per epoxy equivalent was 230. 
[Formula 9] 

[(CHafcSiOi^Ih.stSiO^aJi.o 
I 

C 2 H 4 



[0024] 

[Reference example 6] Formula : The organopolysiloxane (1.22 % of the weight of content of 
190 ** of boiling points, and a silicon atom absorbed water matter atom) expressed with 
2 HS '°1/[{CH 3 ) 2^ 4.o^ Si0 4/2^ 1 o in toluene > The organopolysiloxane (F) which makes 

chloroplatinic acid react as a catalyst and is shown by a lower formula in superfluous allyl 
glycidyi ether was obtained. This organopolysiloxane was brown transparence, that viscosity 
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was 54 centipoises, and the weight per epoxy equivalent was 205. 
[Formula 10] 

C(CH3)aSI0^ a ] 4 .fl(S104/e)i.B 
I 

CsHsOCHsCH — CH 2 
\ / 
0 

[0025] 

[Reference example 7] Formula: Organopolysiloxane expressed with -HSiO.,,,^ , J , 0 

2. l/^CH^) 2 1.8 

(Si0 4/2 ) 1 Q (46 centipoise viscosity) 0.92 % of the weight of content of a silicon atom absorbed 

water matter atom in toluene, The organopolysiloxane (G) which makes chloroplatinic acid 
react as a catalyst and is shown by a lower formula in the mixture which consists of allyl 
glycidyl ether and allyl trimethoxysilane =1:1 was obtained to the silicon atom absorbed water 
matter atom in organopolysiloxane. This organopolysiloxane was yellow transparence and that 
viscosity was 200 centipoises. 
[Formula 1 1] 

[(Ciy 2 SiOi, 2 ] 0 . 9 [(CH8)fiSI0 M ]B.8(Si04/c)i 0 

I I 

CaHaOCHaCH — CH 2 C 3 H 6 Si (0CH 3 )a 
\/ 
0 

[0026] 

[Work example 1]OrganopolysiIoxane, 3,4-epoxycyclohexylmethyl 3,4-epoxy cyclohexane 
carboxylate which were prepared by the reference example, 3 or 4-methylhexa 
HAIDOROFUTARIKKU anhydride, and 2,4,6-(tris dimethylamino methyl) phenol were 
uniformly mixed with the number of weight sections shown in Table 1, and the hardenability 
silicone composition was prepared. These hardenability silicone compositions were stiffened 
and the physical property of the obtained silicone hardened material was measured. These 
results were shown in Table 1. The hardness after hardening of the hardenability silicone 
composition which blends the organopolysiloxane B prepared by the reference example 2 was 
55. 

[0027] 

[Comparative example 1] Except for organopolysiloxane, the hardenability epoxy resin 
composition was prepared with the number of weight sections shown in Table 1 for 
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comparison. This hardenability epoxy resin composition was stiffened like Example 1, and the 
physical property of the obtained hardened material was measured. This result was shown in 
Table 1 . The hardness of this hardened material is 55 and it was checked that there are no 
hardness and difference of the silicone hardened material measured in Example 1. 
[0028] 
[Table 1] 
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[0029] 

[Work example 2]ln Example 1, the hardenability silicone composition was prepared like 
Example 1 except having added fused silica with a mean particle diameter of 13 micrometers. 
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The obtained hardenability silicone composition was stiffened like Example 1, and the physical 
property of the obtained silicone hardened material was measured. This result was shown in 
Table 2. 
[0030] 

[Table 2] 
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[0031] 

[Comparative example 2] The hardenability silicone composition was prepared like Example 1 
except having used the organopolysiloxane shown in the lower type. Since organopolysiloxane 
of the lower type separated into the surface on the way of [ hardening ], this hardenability 
silicone composition was not able to evaluate the physical property of the hardened material. 
[Formula 12] 
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CH 3 CH 3 CH 3 CH 3 

I 1 II 
CH3SiO(SiO)i 20 (SiO) S0 SiCH 3 

II I l 
CH 3 CH 3 I CH 3 

C 3 H e OCH 2 CH — CH2 
\ / 
0 

[0032] 

[Effect of the lnvention]The hardenability silicone composition of this invention consists of a (A) 
ingredient and a (B) ingredient, Especially, since the (A) ingredient is organopolysiloxane 
which consists of monofunctional siloxane units (M unit) which have an epoxy group content 
organic group, and tetrafunctional siloxane units (Q unit), it excels in hardenability and after 
hardening has the feature of becoming the silicone hardened material excellent in pliability and 
heat resistance. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application]This invention about a hardenability silicone composition in detail, It 
excels in the hardenability which becomes considering the organopolysiloxane which consists 
of monofunctional siloxane units (M unit) which have an epoxy group content organic group, 
and tetrafunctional siloxane units (Q unit) as a principal member, and after hardening is related 
with the hardenability silicone composition used as the silicone hardened material excellent in 
pliability and heat resistance. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]Since the silicone hardened material after hardening is excellent in 
an adhesive property, adhesion, weatherability, and an electrical property, the hardenability 
silicone composition is used for the electrical and electric equipment and the bulking agent for 
electrons, the electrical and electric equipment and the adhesives for electrons, the paint, the 
coating material for rubbers, etc. As a hardenability silicone composition, for example, By the 
dehydrating condensation reaction of silanol groups, the dehydrogenation of a silanol group 
and a silicon atom absorbed water matter atom, or the dealcoholization reaction of a silanol 
group and a silicon atom joint alkoxy group. The addition reaction mold-curing nature silicone 
composition hardened by the addition reaction of a silicon atom hydrogen atom and an 
aliphatic unsaturated group under existence of the condensation reaction mold-curing nature 
silicone composition and the catalyst for a hydrosilylation reaction to harden is known. 
[0003]However, a condensation reaction mold-curing nature silicone composition, Under 
existence of addition reaction inhibition nature substances, such as sulfur and solder flux, there 
was a problem that cure time was very long and hardenability was bad, and hardening did not 
advance, and the addition reaction mold-curing nature silicone composition had the problem of 
being hard to harden the surface of this constituent by oxygen. Generally there was a problem 
that a hardenability silicone composition had the low heat resistance of the silicone hardened 
material after hardening. 

[0004]For this reason, various hardenability silicone compositions excellent in hardenability are 
proposed, and as such a hardenability silicone composition, The hardenability silicone 
composition which consists of the hydrolyzate and ammonium perchlorate of epoxy group 
content organicity Silang {refer to JP,56-72054,A), And the hardenability silicone composition 
(refer to JP,60-178417,A) which consists of the organopolysiloxane which contains at least two 
epoxy groups in one molecule, organopolysiloxane which contains at least two amino groups 
in one molecule, and an epoxy curing catalyst is proposed. 
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original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]The hardenability silicone composition of this invention consists of a (A) 
ingredient and a (B) ingredient, Especially, since the (A) ingredient is organopolysiloxane 
which consists of monofunctjonal siloxane units (M unit) which have an epoxy group content 
organic group, and tetrafunctional siloxane units (Q unit), it excels in hardenability and after 
hardening has the feature of becoming the silicone hardened material excellent in pliability, and 
heat resistance. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]However, the hardenability of the hardenability 
silicone composition proposed by JP.56-72054.A and JP, 60-1 7841 7,A cannot be satisfied 
enough, and there was a problem that the pliability of the silicone hardened material after 
hardening and heat resistance were inferior and. 

[0006]this invention person reached this invention, as a result of inquiring wholeheartedly, in 
order to solve the above-mentioned problem. 

[0007]That is, the purpose of this invention is excellent in hardenability, and there is after 
hardening in providing the hardenability silicone composition used as the silicone hardened 
material excellent in pliability and heat resistance. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[A method of solving a technical problem, and its operation] This invention is the (A) general 
formula. : [Formula 2] 

R 1 R 1 
I I 
CR a -S i Oi/ 8 ) a CR a -S i Ow S ) b (S i 0<, 2 ) c 
I I 
R 1 R 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyl group, R 3 is an epoxy 
group content organic group or an alkoxy silyl alkyl group, and at least one in R 3 is an epoxy 
group content organic group, a is 0 or a positive number, b is a positive number, c is a positive 
number, a/c is the number of 0-4, and b/c is the number of 0.05-4, and (a+b)/c is the number of 
0.2-4. It is related with the hardenability silicone composition which consists of the 
organopolysiloxane expressed with} and a (B) hardening agent, or a curing catalyst. 
[0009]Hereafter, the hardenability silicone composition of this invention is explained in detail. 
[0010](A) Organopolysiloxane of an ingredient is a principal member of this invention, and is a 
general formula. : [Formula 3] 

R 1 R 1 
i I 

CR £ »S i Oi,e> a (R 9 -S i Oi, fi ) b (S i O^a) c 
1 I 
R 3 R 1 

It is come out and expressed. R 1 is a monovalent hydrocarbon group except an alkenyl group 
among an upper type, and specifically, Aralkyl groups, such as aryl group; benzyls, such as 
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alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl group, a butyl 
group, and a pentyl group, a tolyl group, and a xylyl group, and a phenethyl group; substituted 
alkyl groups, such as a chloromethyl group and a 3,3,3-trifluoropropyl group, etc. are 
illustrated. R 2 is the monovalent hydrocarbon group or hydrogen atom except an alkenyl 
group, and specifically, A hydrogen atom. Or aralkyl groups, such as aryt group; benzyls, such 
as alkyl group; phenyl groups, such as a methyl group, an ethyl group, a propyl group, a butyl 
group, and a pentyl group, a tolyl group, and a xylyi group, and a phenethyl group; substituted 
alkyl groups, such as a chloromethyl group and a 3,3,3-trifluoropropyl group, etc. are 
illustrated. R 3 is an epoxy group content organic group or an alkoxy silyl alkyl group, and at 
least one in R 3 is an epoxy group content organic group. As an epoxy group content organic 
group, specifically, A glycidoxy ethyl group, a glycidoxy propyl group, A glycidoxybutyl group, a 
3,4-epoxycyclohexyl ethyl group, a 3,4-epoxycyclohexyl propyl group, a 3,4-epoxy 
NORUBORUNE nil ethyl group, a 2-(3,4-epoxy-3-methylcyclohexyl)-2-methylethyi group, etc. 
are illustrated, As an alkoxy silyl alkyl group for giving an adhesive property to the constituent 
of this invention, specifically, A trimethoxysilyl ethyl group, a trimethoxysilylpropyl group, a 
trimethoxysilyl butyl group, a triethoxy silyl ethyl group, a triethoxy silyl propyl group, tripropoxy 
silylethylene, a methyl dimethoxy silyl ethyl group, A methyl dimethoxy silyl propyl group etc. 
are illustrated. 

[001 1]a is 0 or the positive number which shows the number of the monofunctional siloxane 
units (M unit) which do not have an epoxy group content organic group or an alkoxy silyl alkyl 
group among an upper type, b is a positive number which shows the number of the 
monofunctional siloxane units (M unit) which have an epoxy group content organic group or an 
alkoxy silyl alkyl group, c is a positive number which shows the number of tetrafunctional 
siloxane units (Q unit), each ratio and a/c are the number of 0-4, and b/c is the number of 0.05- 
4, and (a+b)/c is the number of 0.2-4. Monofunctional siloxane units (M unit) cannot have this 
[ good ] for four pieces to one tetrafunctional siloxane units (Q unit), In order for the silicone 
hardened material after hardening to be excellent in pliability and heat resistance, It is because 
the monofunctional siloxane units (M unit) which have an epoxy group content organic group 
or an alkoxy silyl alkyl group need to be at least 0.05 piece to one tetrafunctional siloxane units 
(Q unit). 

[0012](A) Although organopolysiioxane of an ingredient is liquefied at a room temperature, or it 
is a solid state and the molecular weight in particular is not limited, since hardenability is 
excellent, it is preferred that it is the range of 500-500,000. 

[0013]Organopolysiloxane of the above-mentioned (A) ingredient is the bottom of existence of 
the catalyst for a hydrosilylation reaction, and a general formula, for example. : [Formula 4] 
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R 1 R 1 
I I 

CR»-S i 0,. 2 ) d (H-S i Oi,*) e CS i 0-u £ ) f 
I I 
R 1 ' R 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, d is 0 or a 
positive number, e is a positive number, f is a positive number, d/f is the number of 0-4, and e/f 
is the number of 0.05-4, and (d+e)/f is the number of 0.2-4. It can obtain by carrying out the 
addition reaction of organopolysiloxane and epoxy group content aliphatic unsaturated 
hydrocarbon which are expressed with}, and the alkoxy silylalkene of an arbitrary dose. 
[0014](B) A hardening agent or a curing catalyst of an ingredient is an ingredient for stiffening 
organopolysiloxane of the (A) ingredient. 

(B) It will not be limited especially if it is a hardening agent or a curing catalyst which generally 
stiffens an epoxy resin as an ingredient. 

As a hardening agent, they are illustrated by a phenolic compound, a carboxylic acid 
compound, an acid anhydride, an amine compound, alkoxy group content compounds or these 
mixtures, and partial reactant, and specifically as a curing catalyst, Specifically, zirconium 
compounds, such as aluminum compounds, such as phosphorus compounds, such as tertiary 
amine compounds, such as imidazole, the 4th class amine compound, and phosphine, and 
organic aluminum, and an organic zirconium, etc. are illustrated. In a constituent of this 
invention, either one of a hardening agent or a curing catalyst a hardening agent, and a curing 
catalyst can be used together and used. 

[0015](B) Although loadings in particular of an ingredient are not limited, it is preferred that it is 
0. 1 - 500 weight section to (A) ingredient 1 00 weight section. Loadings of the (B) ingredient of 
this are for a hardening reaction to become difficult to occur by less than 0.1 weight sections to 
(A) ingredient 100 weight section. 

It is for a hardening reaction to become fully difficult to occur, even if it exceeds 500 weight 
sections. 

[0016]Although a hardenability silicone composition of this invention consists of the above- 
mentioned (A) ingredient and a (B) ingredient, As other ingredients, bulking agents, such as 
haze-like silica, crystalline silica, pyrogenic silica, wet process silica, titanium oxide, zinc 
carbonate, calcium carbonate, iron oxide, and carbon black, Higher-fatty-acid ester, such as 
stearic acid ester and pulmitic acid ester, or metal salt, an ester system wax, or a plasticizer 
can be blended. 

[0017]Since a hardenability silicone composition of this invention is excellent in hardenability 
and after hardening serves as a silicone hardened material excellent in pliability and heat 
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resistance, It can be conveniently used as sealing compounds of the hot section 
circumference, such as a coating agent of a paint, and an electron and an electrical part, 
adhesives, encapsulant for electric electronic components, and an automobile engine, and 
also a flexible grant agent of a hardenability resin composition. 



[Translation done.] 
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EXAMPLE 

[Example]Hereafter, an example explains this invention. The value of viscosity is a value 
measured in 25 ** among an example, and at 150 **, the hardenability silicone composition 
was heated for 3 hours, and was stiffened. Measurement of the physical property of a silicone 
hardened material was performed as follows. 

O Heat resistance : by thermogravimetric analysis (TGA), temperature up of the wafer of a 
silicone hardened material was carried out by a part for heating-rate/of 10 ** under air, and it 
was shown with the survival rate (% of the weight) in 850 **. 

0 Pliability : the curvature of the central part was measured, having fixed the both ends of 
1/4inchx1 / fabricated cylindrical silicone hardened material (2 Inches' x 4 inches), and having, 
applied 5 kg of load subsequently to the central part of a silicone hardened material. The case 
where the curvature was less than 0.5 cm was made into x, the case where it was 0.5-1 cm 
was made into **, and the case where it exceeded 1 cm was expressed as O. 
O Hardness: The silicone hardened material fabricated to phixl / 10-inch disk 2 inches was 
measured with bar call 935 hardness scale. 
[0019] 

[Reference example 1] Formula: Organopolysiloxane expressed with _HSiO ., ' 

2 1/ 3 SlO 3/[(CH 3 )2 ] 0.8 

t(CH ) J 0 7^ Si0 4/2^ 1 o ( 105 cent 'P oise viscosity) The organopolysiloxane (A) which makes 

chloroplatinic acid react as a catalyst and is shown [ allyl glycidyl ether / Superfluous in 
toluene ] by a lower formula in 0.40 % of the weight of content of a silicon atom absorbed 
water matter atom was obtained. The viscosity of this organopolysiloxane was 520 centipoises 
and the weight per epoxy equivalent was 420. 
[Formula 5] 
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[(CHs)8Si0i/g]8.8C(CiH3)aSi0i/a]a.7(Si04/2)i.B 
I 

CaHeOCHaCH — CH e 
\/ 
0 

[0020] 

[Reference example 2] Formula: Organopolysiloxane expressed with .HSiO, , J , . 

(Si0 4/2 ) 1 Q (46 centipoise viscosity) The organopolysiloxane (B) which makes chloroplatinic 
acid react as a catalyst and is shown [ allyl glycidyl ether / superfluous in toluene ] by a lower 
formula in 0.92 % of the weight of content of a silicon atom absorbed water matter atom was 
obtained. The viscosity of this organopolysiloxane was 610 centipoises and the weight per 
epoxy equivalent was 370. 
[Formula 6] 

C(CH3)8Si0i/e]j.8(Si04/a)i.a 
I 

C3H6OCH2CH— CH 2 
\/ 
0 

[0021] 

[Reference example 3] Formula : The consistency organopolysiloxane (0.33 % of the weight of 
content of a silicon atom absorbed water matter atom) expressed with o HSi0,, 

2 1/ 3 S|0 3/[(CH 3 ) 2 ] 

[(CH ) 2^ 0 5^ Si0 4/2^ 1 0 in toluene ' Tne organopolysiloxane (C) which makes chloroplatinic 

acid react as a catalyst and is shown by a lower formula in superfluous allyl glycidyl ether was 
obtained, this organopolysiloxane - brown -- it was translucent and the weight per epoxy 
equivalent was 1100. 
[Formula 7] 

[(CH 3 )3SiOv S ]0.7[(CH 3 ) 2 SiOva]B.6(SiO4/2)i.0 
I 

C 3 H 6 0CH 2 CH — CH 2 

\/ 
0 
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[0022] 

[Reference example 4] Formula : The organopolysiloxane {0.09 % of the weight of content of a 
silicon atom absorbed water matter atom) expressed with o HSi0, . e ._ . r/ _ u . A n . 

1 1/ 3 StO 3/[(CH 3 )2 ] 0.6 [(CH 3 )2 °' 1 

(Si0 4/2 ) in toluene, The organopolysiloxane (D) which makes chloroplatinic acid react as a 
catalyst and is shown by a lower formula in superfluous allyl glycidyl ether was obtained. This 
organopolysiloxane was brown transparence and the weight per epoxy equivalent was 1290. 
[Formula 8] 

C(CH8)8SiOi^]8.eC(CHa)aSiOM] B .i(S10v2)i.B 
I 

CsHsOCHzCH— CH2 

\/ 
0 

[0023] 

[Reference example 5] Formula: Organopolysiloxane expressed with „HSiO._ //M , v J „ 0 

(Si0 4/2 ) (46 centipoise viscosity) The organopolysiloxane (E) which makes chloroplatinic 

acid react as a catalyst and is shown [ cyclosiloxane / superfluous in toluene / 1,2-epoxy-4- 
vinyl ] by a lower formula in 0.92 % of the weight of content of a silicon atom absorbed water 
matter atom was obtained. This organopolysiloxane was brown transparence, that viscosity 
was 520 centipoises, and the weight per epoxy equivalent was 230. 
[Formula 9] 

C(CHa)aStOiy 2 ]i.«(S104/2)i.o 
I 

C 2 H 4 



[0024] 

[Reference example 6] Formula : The organopolysiloxane (1.22 % of the weight of content of 
190 ** of boiling points, and a silicon atom absorbed water matter atom) expressed with 
2 HSi0 1/[(CH ^ 2 ] 4 Q (Si0 4/2 ) 1 Q in toluene, The organopolysiloxane (F) which makes 

chloroplatinic acid react as a catalyst and is shown by a lower formula in superfluous allyl 
glycidyl ether was obtained. This organopolysiloxane was brown transparence, that viscosity 
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was 54 centipoises, and the weight per epoxy equivalent was 205. 
[Formula 10] 

C(0H8) 8 Si0^ a ]4.e(S10M)i.B 
i 

CsHeOCJkCH — CH 2 

\/ 
0 

[0025] 

[Reference example 7] Formula: Organopolysiloxane expressed with .HSiO,,,,^ . J . 0 

(Si0 4/2 ) 1 0 (46 centipoise viscosity) 0.92 % of the weight of content of a silicon atom absorbed 

water matter atom in toluene, The organopolysiloxane (G) which makes chloroplatinic acid 
react as a catalyst and is shown by a lower formula in the mixture which consists of ally! 
glycidyl ether and ally! trimethoxysilane =1:1 was obtained to the silicon atom absorbed water 
matter atom in organopolysiloxane. This organopolysiioxane was yellow transparence and that 
viscosity was 200 centipoises. 
[Formula 11] 

[(CH3) 2 SiOl, 2 ] 0 .g [(0H3)fiSi0 M 38.9(Si04/2)l.B 

I f 

CaHaOCHgCH — CH 2 CaHeSi (0CH 3 ) 3 
\ / 
0 

[0026] 

[Work example 1]Organopolysiloxane, 3,4-epoxycyclohexylmethyl 3,4-epoxy cyclohexane 
carboxylate which were prepared by the reference example, 3 or 4-methylhexa 
HAIDOROFUTARIKKU anhydride, and 2,4,6-(tris dimetnylamino methyl) phenol were 
uniformly mixed with the number of weight sections shown in Table 1, and the hardenability 
silicone composition was prepared. These hardenability silicone compositions were stiffened 
and the physical property of the obtained silicone hardened material was measured. These 
results were shown in Table 1. The hardness after hardening of the hardenability silicone 
composition which blends the organopolysiloxane B prepared by the reference example 2 was 
55. 

[0027] 

[Comparative example 1] Except for organopolysiloxane, the hardenability epoxy resin 
composition was prepared with the number of weight sections shown in Table 1 for 
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comparison. This hardenability epoxy resin composition was stiffened like Example. 1 , and the 
physical property of the obtained hardened material was measured. This result was shown in 
Table 1 . The hardness of this hardened material is 55 and it was checked that there are no 
hardness and difference of the silicone hardened material measured in Example 1. 
[0028] 
[Table 1] 
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[0029] 

[Work example 2]ln Example 1, the hardenability silicone composition was prepared like 
Example 1 except having added fused silica with a mean particle diameter of 13 micrometers. 
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The obtained hardenability silicone composition was stiffened like Example 1, and the physical 
property of the obtained silicone hardened material was measured. This result was shown in 
Table 2: 
[0030] 

[Table 2] 





* % h 




E 


E 




100 


50 


j J j u \*r V v/ li n<f> Ty V r 


- 


50 


3 ^ f* l± 4-)(f )L\**J\'fh* Q7^»J*?^ 

O eS /_(lcK4 / / /C *T7''1t UJ7J/J 


40. 5 


76. 6 


mum 


137.5 


169.9 




1 


1 




A 


A 


m&* mm) 


65 


57 



[0031] 

[Comparative example 2] The hardenability silicone composition was prepared like Example 1 
except having used the organopolysiloxane shown in the lower type, Since organopolysiloxane 
of the lower type separated into the surface on the way of [ hardening ], this hardenability 
silicone composition was not able to evaluate the physical property of the hardened material. 
[Formula 12] 
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CH 3 CH 3 CH 3 CH 3 
ll I I 

CH 3 SiO(SlO) I2a (SiO) 20 SiCH3 
II II 
CH 3 CH 3 I CH 3 

C 3 H 6 OCH 2 CH — CHa 
\ / 
0 



[Translation done.] 
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WRITTEN AMENDMENT 



- [Written amendment] 

[Filing date]December 10, Heisei 4 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0004 
[Method of Amendment]Change 
[Proposed Amendment] 

[0004]For this reason, various hardenability silicone compositions excellent in hardenability are 
proposed, and as such a hardenability silicone composition, The hardenability silicone 
composition which consists of the hydrolyzate and ammonium perchlorate of epoxy group 
content organicity Silang (refer to JP r 56-72054,A), And the hardenability silicone composition 
(refer to JP.6Q-179417.A ) which consists of the organopolysiloxane which contains at least two 
epoxy groups in one molecule, organopolysiloxane which contains at least two amino groups 
in one molecule, and an epoxy curing catalyst is proposed. 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0005 
[Method of Amendment]Change 
[Proposed Amendment] 
[0005] 

[Problem(s) to be Solved by the Invention] However, the hardenability of the hardenability 
silicone composition proposed by JP,56-72054,A and JP.60-1 7941 7,A cannot be satisfied 
enough, and there was a problem that the pliability of the silicone hardened material after 
hardening and heat resistance were inferior and. 
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[Written amendment] 

[Filing dateJMarch 30, Heisei 5 
[Amendment 1] 

[Document to be AmendedjSpecification 
[ltem(s) to be Amended]0019 
[Method of Amendment]Change 
[Proposed Amendment] 
[0019] 

[Reference example 1] Formula : 
[(CH 3 ) 3 S i O 3 , 2 ] 2 HSiO 1w(CH3)2]07 (SiO 4;2 ) 10 

It came out and the organopolysiloxane (A) which makes chloroplatinic acid superfluous allyl 
glycidyl ether react as a catalyst in toluene, and is shown by a lower formula in the 
organopolysiloxane (0.40 % of the weight of content of 105 centipoise viscosity and a silicon 
atom absorbed water matter atom) expressed was obtained. The viscosity of this 
organopolysiloxane was 520 centipoises and the weight per epoxy equivalent was 420. 
[Formula 5] 

C(CH$) 8 SiOi/B]«.BC(OH8)eSi0i/a]B.T(Si04/a)i.« 
I 

CsHeOCHaCH — CH 2 
\/ 
0 

[Amendment 2] 

[Document to be AmendedjSpecification 
[ltem(s) to be Amended]0021 
[Method of Amendment]Change 
[Proposed Amendment] 
[0021] 

[Reference example 3] Formula : 

KCH 3 ) 3 Si0^ 2 ] sHSiO,^^] 0 6 (SiO 4/2 ) w 

The organopolysiloxane (C) which comes out, makes chloroplatinic acid react as a catalyst 
and is shown [ allyl glycidyl ether / superfluous in toluene ] by a lower formula in the 
consistency organopolysiloxane (0.33 % of the weight of content of a silicon atom absorbed 
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water matter atom) expressed was obtained, this organopolysiloxane -- brown - it was 
translucent and the weight per epoxy equivalent was 1 1 00. 
[Formula 7] 

C(CB 1 )8Si0j/e]B.TC(C!H8)BSiO 1 /al.s(SIO*-a)i.« 
1 

GsHeOCHsCH — CH 2 
V/ 
0 

[Amendment 3] 

[Document to be Amended]Specification 
[ltem{s) to be Amended]0022 
[Method of Amendment]Change 
[Proposed Amendment] 
[0022] 

[Reference example 4] Formula : 
KCH 3 ) 3 S!O i;2 ] 2 HSiO l;o8[(CH3)2 ] 01 (Si0 4/2 ) 10 

The organopolysiloxane (D) which comes out, makes chloroplatinic acid react as a catalyst 
and is shown [ allyl glycidyl ether / superfluous in toluene ] by a lower formula in the 
organopolysiloxane (0.09 % of the weight of content of a silicon atom absorbed water matter 
atom) expressed was obtained. This organopolysiloxane was brown transparence and the 
weight per epoxy equivalent was 1290. 
[Formula 8] 

C(CH3)3SiOva] 0 . e C(CH3) a SiOi, a ] a .,(SiO4. a )i. a 
l 

CsHeOCHaCH — CHa 
\ / 
0 



[Translation done.] 
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#1 0 OfiSSBCftLTO. 1 SftSB*ift*PB, $ft£ 
j6)WBi:D*<fc*fcATr*D, £&5 0 0£ftffi£jg 
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